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British Waterways - Asset Management System 
 
British Waterways System 
In the UK, asset management systems for navigational infrastructure have evolved over many 
years to help address historical under-investment and to provide the basis for risk based identi-
fication and prioritisation of future investment needs. Some systems are well documented (such 
as Utilities), others are developing documentation in order to show compliance with PAS-55[1] 
There is no specific regulation in the UK covering navigational infrastructure apart from that con-
tained in two Acts of Parliament, the Transport Acts of 1962 and 1968. However specific regula-
tions do cover some of the assets (such as buildings, reservoirs and bridges) and some of the 
activities (such as environmental legislation) 
The two largest navigational infrastructure owners and managers in the UK are British Water-
ways (BW) and the Environment Agency (EA). Each authority has developed, largely independ-
ently, asset management systems for their infrastructure assets. However, close parallels exist 
between the two. Both have fully documented asset inspection procedures and grading systems 
[2] [3], and both use a 5-point condition assessment scale. Definitions and descriptions of their 
assets are directly comparable. The outputs of these systems have been used on many occa-
sions by both navigation authorities to inform discussions with the Government department 
(DEFRA) that partially funds both of their activities 
The BW asset management system covers technical and financial techniques applied to its in-
frastructure assets to ensure they are managed in the most cost effective manner commensu-
rate with their required level of service. The system fulfils a wide variety of objectives. It deals 
with document storage, inspection standards, training and competency of asset inspectors, 
maintenance activities, asset criticality, risk assessment, optimisation and prioritisation of in-
vestment, monitoring and auditing, management and stakeholder KPI reporting, and the devel-
opment of a network ‘stewardship score’ representing the highest level of report to Government 
Currently the BW asset management system is contained in a number of separate documents 
(such as the Asset Inspection Procedures AIP2008 [3]). A key task for the BW asset manage-
ment team, to show compliance with PAS-55:2008, is to bring all these documents and financial 
projections together under a single comprehensive Asset Management Plan (AMP11). The first 
plan will be complete in 2011 and will cover a period of 4 years. Subsequent plans (AMP15 on-
wards) will cover periods of 5 years. 
 
Asset Inventory System 
Prior to 2004 BWs asset inventory was incorporated in a Maintenance Management System 
(MMS). This system was complex, difficult to use, did not integrate with financial systems or 
GIS, and contained inconsistent and variable quality data. In 2004 British Waterways imple-
mented SAP (a corporate ERPII system) across its business. This contains the data cleansed 
infrastructure asset inventory and all of the associated financial information. The system was 
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structured to ensure that data on many different types of assets (both specific infrastructure as-
sets such as bridges, and linear structures such as embankments) could be recorded in a con-
sistent manner. This allows different types of assets to be compared individually or to be 
grouped in many ways for analysis and reporting. 
The asset inventory covers all infrastructure assets (bridges, culverts, embankments, locks, 
reservoirs, sluices, weirs, individual km lengths of canal etc) and allows numerical and text data 
to be held at the main asset level (such as a single lock) or at a sub-asset level (such as the 
lock chamber, the sluice system, the lock gates) or at the ‘equipment’ level such as the M&E 
equipment that forms part of the operating mechanism.  The asset inventory is fully integrated 
with BWs GIS system.  
Analysis of data in the asset inventory can be done in a variety of ways. Basic analysis and re-
ports can be provided by downloading SAP or GIS data, and carrying out analysis in Excel. 
More complex analysis is done using Visual Basic reporting tools which integrate both asset 
and financial data. At the strategic level modelling is done using Powersim Software that allows 
financial and asset lifecycle modelling, and allows multiple scenarios to be analysed to calculate 
the effect of different strategic investment decisions on the asset base 
 
Required Asset Data 
BW categorises the assets that comprise the waterway network into two main categories: 
Principal Assets – these are key infrastructure operational assets, the failure of which would 
lead to major disruption or have serious consequences for British Waterways business, custom-
ers or neighbours. They include aqueducts, bridges, locks, tunnels, reservoirs, embankments 
and so on. BW nationally has over 10500 of these assets and has been collecting good quality 
data on them since 1992. 
Non-Principal Assets – these are infrastructure and operational assets that do not meet the di-
mensional criteria of principal assets, but still perform an essential function in the operation of 
our navigations. They include smaller embankments, lengths of canal, bank protection, feeders, 
jetties, mooring sites, retaining walls, tunnel airshafts, towpaths, sub-assets such as lock gates 
and so on. The list of these assets is increasing with time as records improve but currently 
stands at around 20,000. Non-principal assets do not include financial assets, computers, or 
vehicles. BW has less data on some of its non-principal assets but has collected good quality 
data on the more significant types. BW has a substantially complete data-set for all canal chan-
nels, bank protection, towpaths and lock gates. 
Asset data is captured at a variety of levels mainly against Principal Assets but increasingly 
against Non-Principal Assets. For each asset at a basic level the inventory has data on the 
unique asset identifier (related to the specific km length on each canal, so GU-003-016 is an 
asset on the 3rd km of the Grand Union Canal), asset type, GIS location, condition, conse-
quence of failure and serviceability grades, inspection dates, details of heritage status, owner-
ship and so on. Against each asset record are held inspection results, defect notifications, and 
details of work carried out together with actual costs and times for doing the work. Cyclical ac-
tivities such as maintenance and inspection are driven automatically by maintenance plans set 
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up in SAP which alert inspectors and maintenance teams to work that needs to be undertaken, 
issues work orders and captures results of the work. 
 
Inspection Regimes 
BW’s asset inspection procedures are not static and have evolved over many years, each revi-
sion improving on the last. The setting out of a regular inspection regime for the assets was a 
crucial first step towards the development of other successful asset management processes.  
Inspection requirements and standards are set out in AIP2008. This sets out the purpose 
of inspections and defines responsibilities across the organisation, from routine mainte-
nance operatives to Directors. It also includes requirements for the formal training and 
certification of inspectors. AIP is periodically reviewed to ensure that inspection require-
ments match our current appetite for risk. Inspections are resource hungry, and BW must 
ensure that it maintains focus on high risk areas 
The primary purpose of inspection is to identify and help manage any risks associated with BW 
assets, and to ensure that remedial works are identified and prioritised. Asset inspections and 
the outputs from them are essential to identify any faults that might undermine our business or 
represent a threat to the health and safety of our customers, neighbours, staff or the public. Be-
cause of this the procedures are mandatory. 
Since 1992 there has been a hierarchical system of inspections which are partly time 
based (for Length and Annual inspections) and partly risk based (for Principal Inspec-
tions). These produce regular reports on asset condition, and the identification of specific 
defects with recommendations for remedial works.  
It has proved possible to apply condition and consequence of failure grades consistently to 
a wide variety of assets, allowing cross-functional comparisons to be made. This has been 
facilitated by ensuring adequate internal staff resource. Training programmes are in place 
for staff to ensure consistency of approach to inspections and this is accompanied by for-
mal certification of inspectors. Outsourcing of inspection is therefore rare. BWs experience 
is that quality and consistency of inspection, and the ownership of asset problems, cannot 
be fully achieved using external resources. As a result of the decision to keep inspection 
resource in-house, and the consequential development of a number of dedicated and ex-
pert core BW inspection teams, the organisation has benefited in many ways, not least in 
building up the corporate memory of its assets.  
 
Damage Indicators and System Condition Assessment 
In BW, inspections are largely visual and tactile (although they may lead to further NDT or intru-
sive investigation work). Such an approach could perhaps lead to a degree of subjectivity. How-
ever BW has found that by rigorously applying AIP2008, by having trained and certificated in-
house inspectors, and the ability to centrally monitor and audit the results of inspections, this 
potential subjectivity is controlled. BW is therefore confident that the results of its inspections 
are valid and objective. 
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Unlike the Condition Assessment Procedure adopted by BAW in Germany (which utilises an 
algorithm to generate a condition grade based on individual damages), BW asset inspectors do 
not usually apply separate assessments to each element of an asset. Instead the inspector 
uses knowledge and experience to assess the overall significance of various defects to the life-
span and overall performance of the asset. The inspector will identify defects and make priori-
tised recommendations for their treatment, repair or mitigation. Inspection reports and defect 
notifications then go through a further review process at each Waterway unit to ensure a consis-
tent approach has been taken. Centrally, all inspection results can be audited for consistency 
and quality, and a programme of further site based audits are regularly undertaken. 
Improved data captured during inspections and stored in the integrated SAP system allows BW 
to view its asset data in many ways. Crucial to the understanding of the overall condition of the 
network has been the concept of grade profiles  
Conventional asset management theory shows that an asset will deteriorate in condition 
over a period of time related to the nature of the asset, its construction material, use, envi-
ronment and so on. BW therefore accepts that at any one time, a percentage of its assets 
may be in a poor condition. The drive over many years has been to try to ensure that this 
percentage reflects BWs risk appetite. BW calculates that it can accept and manage 
around 15% of its principal assets overall in a poor or bad condition. The difference be-
tween this figure and the current percentage of assets in those conditions (19.1%) repre-
sents what BW calls its arrears of maintenance. Clearly different assets will have a differ-
ent acceptable grade profile, so for example BW is able to tolerate a higher percentage of 
some assets in poor condition than others. Some high risk assets, such as reservoirs, sim-
ply cannot be allowed to fall into poor condition for very long. 
 
Forecasting Methods 
Forecasting is undertaken at a number of levels. At the asset level it is important to understand 
precisely where the asset is on its lifecycle in order to forecast future maintenance liabilities and 
changes in service level. Given the age of BW assets (usually >200 years), their variable con-
struction and lack of records of original construction or historical repairs makes this very difficult. 
Work is ongoing in this area although generic deterioration and maintenance cost curves have 
been produced for some groups of assets. Further work is required before sophisticated meth-
ods such as Markov modelling can be applied 
At a more strategic level expenditure on maintenance and repair forms the most significant 
part of BWs annual investment, and it strives for long term security and predictability of 
this investment to help shape its medium and long term investment plans. The improving 
quality of asset data has allowed the development of the so called ‘Steady State’ model for 
waterway investment. The Steady State Project was set up in 2004 to identify and under-
stand core operational expenditure, and to develop a robust asset management model that 
could be used to predict the effects of various change scenarios. By 2005 the first Steady 
State calculation had been made. Annual iterations take place, and a major review in 2008 
updated the whole model with better cost data but came to almost identical conclusions 
regarding the required levels of investment 
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Steady State is BWs terminology for the future situation when the network will be in a 
state of repair and in an operating condition that allows virtually all maintenance and op-
erational activities to be undertaken on a fully programmed and cyclical basis. The Steady 
State model calculates the investment needs of each waterway, based on the numbers 
and condition of assets and the scale of the routine work that has to be undertaken, were 
the network in the optimal state.  
It is aimed at providing a network that is fit for purpose. Fit for purpose equates to an in-
frastructure and level of service that our customers may only consider as ‘just OK’. And it 
is based on the assumption that there are no outstanding arrears of maintenance, or 
shortfalls in service. Clearly BW is currently not yet at this position.  
BW has calculated that the maintenance costs for its assets are about four times greater 
when they are in poor condition than if they were in reasonable condition.  With a large 
outstanding arrears of maintenance (about £100m), and around 20% of its assets in a 
poor or bad condition, the estimated costs of the Steady State are lower than the current 
actual cost of maintaining the network. Income is below Steady State level and is inade-
quate to deal with the arrears of maintenance.  BW is only able to invest around £100m 
per year on essential maintenance and repair. A recent KPMG report confirmed that there 
is a funding shortfall of approximately £30m per year between the total cost of maintaining 
the waterways and the funds available to BW.  
As BW is unable to fully meet the expenditure on maintenance required by the Steady 
State model and in recent years has only been able to meet around 70% to 80% of the 
predicted costs. The remainder has had to be diverted to continue to deal with the histori-
cal arrears of maintenance. There has never been sufficient funding available to deal with 
the twin requirements of reducing arrears to an acceptable level, and carrying out mainte-
nance to an acceptable level. A dilemma that can only be solved by allowing some as-
pects of the network to deteriorate and accepting that customers may suffer a reduced 
functionality, and by having an effective prioritisation system in place. 
 
Asset Risk Calculation 
For BW, risk is the product of the likelihood of failure of an asset and the consequences if it 
were to fail. As the likelihood of failure is usually dependant on the condition and operation of an 
asset, BW can to a large extent control this, provided assets are properly maintained and re-
paired if necessary.   
However, increasingly BWs waterways are used as catalysts for regeneration, are seen as at-
tractive environments, and therefore waterside land is increasingly popular for development. 
Therefore the consequence of asset failure is predominantly externally influenced and will 
change as land beside the canals is developed or use is altered.  For example, a school may be 
built adjacent to a canal embankment, so changing the consequence of failure grade.   
 
The key for BW is to maintain an understanding of the condition and consequence of failure 
such that the risk to the business and to others is managed.  If funding reduces, and the main-
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tenance and repair programme is prejudiced, then risk escalates.  This risk could become un-
manageable with time.  As condition grades deteriorate, the likelihood of failure increases, as 
does the ongoing holding cost and the subsequent cost of repair.  The result could be further 
deterioration and further increases in likelihood of failure which increases risk. BW has an ongo-
ing strategy to ensure that this balance is properly managed. 
 
Optimising Intervention 
Few asset owning organisations enjoy a level of funding that is fully adequate for all of their 
maintenance and repair activities, and nearly all have some form of prioritisation or ranking sys-
tem. BW is no exception to this. In its early prioritisation systems, BW concentrated its major 
repair efforts on assets on principal assets with the worst condition grades where these were 
accompanied by a high safety related consequence of failure. In 2004 BW realised that this 
simple concentration of effort on principal assets could result in skewing of expenditure and 
consequential under-investment in other assets that may also be critical to its business and to 
its customers. 
Improving asset data has, in the last 6 years, underpinned the introduction of the concept 
of asset criticality into BWs prioritisation methodology. This still takes into account the 
type of asset and its condition and consequence of failure, but then combines these with 
an assessment of wider business criticality to produce a Business Benefit Prioritisation 
Index (BBPI) score for each asset or activity. This index allows BW to consider wider so-
cial, political, heritage and environmental factors in the prioritisation of its work.  
The BBPI takes into account a series of weighted criteria relating to BW business, and 
also the impact of works or the failure to carry out works on the businesses of our custom-
ers and neighbours. It allows BW to rank proposed work on its infrastructure assets along-
side its other critical activities, such as vegetation management, towpath improvements 
and dredging (the latter is supported by regular in-house hydrographic surveys of the 
navigation system and its reservoirs). 
As part of BWs calculation of the Stewardship Score, it has recently decided to introduce 
the concept of target condition grades to its assets (a similar approach has been taken by 
the EA). This sets, for each infrastructure asset, a target grade based on its consequence 
of failure. So an asset with a high consequence of failure and criticality will be expected to 
be in a better condition. Where funding is uncertain, priority will therefore be given to im-
proving the condition of those assets with the highest consequence of failure and critical-
ity. The heritage value of each asset is also considered, so a higher target grade will be 
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